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PATENT APPLlCATldS/ ^ J/3/ 
IN THE UNTIED STATES PATENT AND TRADEMARK OFTICE V 

In re agjplication of 

Phillip MERRICK, etal. Attorney Docket A7 145 

Appln.No.: 09/274,979 

ConfinnationNo.: 9188 a«>^P ArtUnit: 2151 

Faed:Mardi23.1999 E««iiner: COURTENAY 

For. XML REMOTE PROCEDXJRECAli(XML-RPC) 

DECLARATION 

1, Joseph Lapp, hereby declare that: 

1 . I am a named inveotor of the U.S. Patent application identified above (''the 
present application"). 

2. 1 have read and understood the reference rcfened to by the examiner in the Office 
action of February 27. 2003 as "Goldfaib et al," which is an excerpt from a publication entitled 
"The XML Handbook." 

to 

3. I did write this portion of the Goldfijib etal publication, and provided all ^ 
substantive content of this portion of the publication. I did so at a time after the invetttioiS> 
claimed in the present application was made, so that the substantive content of Ais publication ^ 
exceipt reflects contributions from aU of the co-iaventors of the present appUcation. ^? 

I hereby declare that all statements made herein of my bwn knowledge are true gd that 
all statements made on information and beUef aie believed to be true; and further that these 
statements are made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willftil felse statements may jeopardize the validity of the appUcation or any 
patent Issuing thereon. 


I and mat such wiliiui raise siateracnui may jw/^kuui^. t-**«*vj 
It Issuing thereon. /j| ^ ^ 
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The Forthcoming Metadata Revolution 


ABSTRACT - Today'8 middleware Is designed to bring interoperability to existing applications in a 
heterogeneous envtronmenL While necessary, it will eventually succumb to die needs of living systems that 
require a more dynamic medium for data interchange. The fomiation of this new medium can start to be seen 
in the Intemet using open protocols. Here the two most important technologies for the next generation 
middleware exist - Hypertext Transfer Protocol (HTTP) and Extensible Markup Language (XML). 

Middleware Trends 

Middleware is a widely used tenn to' define a set of software that facilitates communication between two 
distina plications that do not natively communicate. Use of middleware enables applications to be built in a 
modular manner, thus creating highly reusable software components. In addition, middleware sometimes 
simplifies software development by handling extremely complex details such as transacUons, queuing, or 
storage. Regardless, this growing class of software has become very important to network computing today. 

When we discuss middleware today* we are primarily discussing die category that includes the following: 
database/SQU asynchronous messaging, publish and subscribe, object request brokers, and transaction 
processing monitors. These have evolved from the need to tie ragether disparaie appltcaxions in a 
heterogeneous computing environment. Extending from this evolution, we have identiHed two critical trends; 
the consolidation of known middleware into a single entity and die emergence of more sophisticated data- 
cennic middleware. 

The consolidation of middleware classifications is an Inevitable evolution, since middleware vendors cannot 
survive selling merely one middleware type. Moreover, their base of satisfied customers are requiring them to 
provide additional functionality for Iheir existing investment. For example, Oracle toas grown outside of its 
database origins to offer transaction processing, asynchronous messaging, publish and subscribe, and an ORB- 
all with the database being the central facilitator of these technologies. Consequently, object request broker 
vendors ore adding these middleware types as services for their ORB. 

The second trend, the move to data-<entnc, stems from the f&ci that the previously mentioned middleware 
classes are primarily sorvicts based; that is, they exist as a set of network services with the focus on pruccdural 
tasks. Tliis can be likened to early stages of programming with structural programming languages xuch as 
COBOL and PL/t. With the focus becoming data-ccnuic, die emphasis is on the content itself, that is living 
systems with the procedural entities bein|$ defined by the data itself. This can be likened to die shift to object- 
oriented programming, where objects represent data and the procedures itpresent bcliavior of object. 

fVhat Is A Living Systam? 

Living systems are just emcrKing as a science, but as with many other aspects of compuiinu, are based on a 
large field of scientific research. For years die scientific community has looked at individual sub-seciions of 
systems, for example, biology examines cells in relations to their containers. Living systems research states 
that nothing exists in a vacuum, and when examined this way, do not yield their actual behavior as when 
examined interacting inside iheir life system. 

NC.Focus is a technology research and IT Management consulting firm specializing in assisting companies to maximize 
(heir investment in Network Computing. NC.Focua offers subscription-based research and on-site consulting that 
provides innovative concepts for more effective computing strategies. Additional information and subscriptions can 
be obtained via the NCFocus Web site (httpi/Zwww.ncfbcus.com) or by calling 5 16-792-0997. 
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Mo« of our existing computer applicaUons were designed to solve an hnmediae problem. This problem may 

ffterTl^iS S^iL is ciable of erowing and evolving wiftout requiring extreme r^rs^ or re- 
aichitecture. 

Building a living information system requires the use of metadata, that is. dao that ^"""T^.'^'f- "^Jij 
Sj^Sem isLshown by examiningan attempt .otearnabouta^ 

For example, if a user receives a word processing file generated by Microsof^ Word, it b hi^y ^J-^J 
.U»e^wmbe able to use that data wlthoatfusthavingw™^^ 

5it^c <tocument provided in metadata format, such as HTML, can be explored and used, even w.dtout an 
HTML browser, that latter just provides added value. 

When data is self-<Jeacribm6. it lends itself to be rtadily Incorporated into ^l^f^.^^^' .'JJ^^ 
components eanblend-mandime«et with Other components through the metad^ 
knowkdge of each other. Uis is a benefit of object-oriented design m generaU it is just most etRctently 
executed when metadata is used to represent the object. 

The Shift To Data-Centric Computing 

Middleware (as It U defined today) represents a class of soltwtire that must ev«ttialiy ^l^jj^' " 
amuchionger-tetm trend. Since the existing dassofmiddleware was designed to brog lntwpc^^ 
«^sKid!!^ plan for communlcadons during its design phas^ 

SX, umifS^e systems are decommissioned. Future systems are alr^dy bemg desysned wjj *e fall 
knSge that they will co-exisl with all the other systems In the enterprise, and perhaps even beyond that 
boundary. 

Learning from the misinkcs of the past, these newly designed systems are more heavily concentratedjM reuse 
"data L, reuse of code. A single accounting record may be utilized in the inventory system, the e.^teT,r,se 
resource planning (eRP) system, and in the sales support system. Thisdemonfliatesaneed *« a ^emm 
^pository that is shared amons all diese systems. A. companies go through re-engmeermg f <«^. jB=»cy 
systems are slowly being replaced by systems that understand diis need. It is unportant ro note here diai di« 
Sormay have no coherence that U i. holding an accounting record. lod«.d. it may be holdtng many 
dlfferenrdatn types. Itwill be up tocach individual system to utilize the records .r. the repository as needed 
Furthermore, in contrast to traditional systems, the accounfrng system does not own Uic accountmg record; « .s 
mcftsly the input to Ihe repository. 

The technologies that will satisfy this requirement, and eventually become the next ^f"B ^^IT;^ 
solution, are based upon die Sundard Generalized Markup Language (SGML). Ae J'^^f^J^""' 
Maikup Language (HTML). SGML is also the forefather of a newer grammar known as Extensible Mart.«p 
Un^uage (XML), which is a key technology to building the types of repositories discussed above. XML uses 
SGML -rammar lo build sequences of name/value pairs. These name/value pairs can be created in a 
hierarchical manner allowing tor scoping of data seU. Por example, the accounting record mentioned 
p"fy might have four different name/value pai«. such as payer, date, amount and account The scope of 
mese name/vdue pairs only makes sense witfiin the context of an accounting record; hence, these requirements 
form a schema thai needs to be adhered to. 


PrM,diuU/ram ,bef^O>>^tr 1997 NC.Foca Monthly BuUelln http:/Avww.ncfoCusxM5 
Copyright © 1997 NC.Focus. All Rights Reserved. S 


Received from < 202 293 7860 > at 4/2/03 11 :37:53 AM [Eastern Standard rime] 


PPR-02-2003 11:31 aJGHRUE MION 202 293 7860 

The following is an example of how XML can be used to rcprcsetii an accounting transaction. 


XML Example 
<Transaction> 

-cAccount^Numbcr^'X) 12 120"/> 
<Accouni"ritle-^J J*. MorBcnthar'y> 
<Paycr Title-"JDe's<3arage"/> 
<Payer"Account^ \ 02432"/> 
<Payer"ABA-"0 164450232''/:> 
<Date="ll/0i;97"/> 
<Amount»"100.00''/> 
</Tran5action 

The previous example can be used in its shown form, loiown a& a *\vtll-fonned" XML document, or combined 
with a formal description of the Transaction schema called a DTD (Document Type Oefmiiion). When used 
with its DTD, an XML documenc is known as 'Wid^. More importantly, together, ail diese attributes create a 
self-describmg piece of data Chat can be cvahiated in a number of difTcrent w^s. Moreover, systems do not 
need to have a preconceived notion of the data's stnieturc-only the nameAralue pairs it is interested in and a 
DTD. This illustrates the power of XML; generic viewers can be built to view new data types simply by 
publishing a DTD. 

As %vith all technology changes, there will always be skeptics and biases. But for those who may not believe 
that (his trend is possible or even real all one has 10 do is surf the Web. The World Wide Web has become the 
most heavily used repository in the history of computing. The data available on a Web page is used by people 
for viewing, search engines for cataloging, and by Java as a container. Each application views the Web data 
difTerendy. 

Who Will Lead This Transition? 

As with all issues regarding the Web, the W3C will be in charge of defining XML standards, as well as 
adopting certain DTDs. However, the largest corporation standing behind XML today is MicrDSoft. Already. 
Microsoft has pushed to standardize two important DTDs: Channel Data Format (CDF), which Microsott uses 
(0 <leliver data to their Aaive Desktop environment along with Internet Explorer 4.0 (and which will be a 
standard component of Windows 98-barring intervention by the Department or Justice), and the Open Software 
Description (OSD) format, which Microsoft has partnered with Marimba to define and deliver. 0$D is a 
format used to make updating software easier to accomplish over the network. 

Netscape Communications Corp. has also pledged some degree of support for XML as well. They have 
delivered to the W3C a working draft of a proposal for its Mctu Content Framework (MCF). which outlines 
using XML for building relationships between Web-based data. Tltis specification has been incorporated into 3 
larger one called the Resource Description iMJrmai (RDF), for which there is now a WjC working group to 
move it into standard. 

In addition, there are smaller fiaciions that are attempting to use XML for everything firom Elecn^nic Data 
Interchange (EDI), which is a very expensive and difficult system to build and maintain, to distributed object 
computing. 

Whtsra'is Thu Middleware? 

Metadata middleware will be defmed by four key components: translator^ filters, transporters, and repositories. 
Translators are code that take as input XML and DTDs and convert ttiem to other usable forms. Fitters will 
take data from a native store and publish them in XML form. Transporters are responsible for moving the daia 
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based upon content, for example, woticflow engines, e^iail fotidng, and wide-scale Web distribulioo. And 
rtpositones are the storage facilities that will allow access to and storage of metadata. 

As for companies delivering products based upon this technology: 

MLcrosofVs Internet Explorer 4.0 and Active Desktop environment are based on the delivery of content to 
the desktop in the forrn of XML. Microsoft has tnade a strong commitment to XML. Indeed, their entire 
Web strategy for platform-independent application development is to use XML» Dynamic HTML, and 
scripting. In addition, Microsoft has been very active In submitting proposals to the W3C to enhance 
XML's benefits. 

DataChannel is a Seattle, WA-based company cuirendy shipping ChannetManager. which is an XML- 
based administration tool for publish and subscribe systems. They are also working on delivering software 
that will publish existing databases in XML» utUiztng the database's table defmitions to dynamically define 
the OTD. In addition, the company is examining use of XML to buLid ttistributed object applications. 

webMclhods is a Fairfax, V A-based company that sells a tool, called the Web Aviamatian Toolkit, for 
developing distributed object applications using open Web protocols. WIDL (Web Interface Definition 
Language) is on XML-based langu age that is used to genecaiB application components that pass data 
between applications using HTTP as its transport layer. webMethods has submitted its specification for 
WIDL to the W3C for recommendation as a standard (product review follows). 

Of note, this trend is not bom of the Web. Indeed, metadata has been an integral part of directory services for 
yeais. Standards like X.SOO utilize name^raiue pairs to describe their objects and Militate searches. Clearly, 
this move toward data-centric computing will siriiultaneously raise awareness of the requirement and utility of 
this service- Eventually, the directory service and the metadata repository will become one. Watch both 
Microsoft and Novell as key drivers on this direction. 

Dueling Metadata Dinsctions 

This research note focuses heavily on the use of XML to satisfy metadata requirements. From our research, this 
language is very powerful and offers the capability to create both metadata descriptions and is itself a meta- 
language. Previously, these capabilities have only been seen in heavy-duty object-oriented cnvironmenis like 
Smalltalk. However, there is another group that calls itself the Metadata Coalition that is attempting to define a 
language for interchange of data stored In data warehouses. 

NCPccus queried the Metadata Coalition to find out if they had plans to adopt XML to accomplish their 
mission. The Metadata Coalition is now on revision I.I of its specificarion, and does not have plans to move to 
XML in the future. Normally^ diis would not present a problem; however, one of die supporters of the 
Metadata Coalition is Microsoft Corp. the same group promoting XML. 

It turns out thai iwo different groups within Microsoft are both working on metadata issues, the Platform group 
and the Tools group. Microsoft's involvement with the Metadata Coalition is centered on Microsoft's 
Repository, which shii>s wiib their Visual Basic S.O product, which is administered by the Tools group. Tliis 
repository has a design for storing meta- information about components that are stored within it, which has been 
adopted as a standard by the Metadata Coalition. XMU efforts are being administered by the Platform group, 

Microsoft is currently examining the intersection of these two technological directions internally, and will 
address il in the near future. 
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Resources For Trucking TlurSfa^iaia Revoiudon 

IHUCbaiinel - xml;<fatachflnn!picopi 
Microsoft - www.micro3oft.coai/standaiids/xml 
Robin Cover's XML S[tc - www^sil.ors^ssml/xmLhtnil 
webMethods - www.webiiiethodis.con:i 

W3C - www.wSccom. Tlie World' Wide Web cowordnm^ led by Web creator 
Tim-Bemcis Lee, this group is charged with adop^ die standards that will 
drive the Wd> and its applications. 

The XMUEDI Group -www.gtocitics.coin/WallStrcel/Floor/5815. A small 
group dedicated to promoting XML/EDI tools. Their mailing 1i$t is available 
for subscription via their Web dtc and is cocrtributcd to by some of the leading 
drivers of XML ^ I 

webMethod's Web Automation Toolkit 

Distributed Object computing (CX)C) used to belong to the programming eUte. Requircmenia For underscmding 
programming languages like C C++* and Smalltalk, along with netwoik protocoU and messaging, made this 
technology elusive except to a small number of well-traiiicd computer scientists, webMethods is one of the drivers 
behind a r^oluiion of prtiducts based upon open Internet prctxols that will allow a much larger base of 
developers to build distributed object applications 

The Web Automation Toolkit is a unique tool dial Oills into Ihe category of code generators, but diat is just one of 
it powerfijl capobillties. At the core of The Toolkit is webMethod's specification for defining Web-based 
interfaces called WIDL (Web Interface Dcrmition Language), The name is derived fifom its closely akin cousin, 
the Common Object Request Broker Arehilecnire (CORBA) lOL, which is used to define the inputs and outputs of 
a method (function) on a remote object Passing data as parameters to methods is the way common distibuted 
object applications work today. WIDL is used to defme inputs and outputs of Web-based applications. 

Understanding The Toolkit's capabilities requires examination of development of two different types of 
applications. First, a ctienc application that utiliies information from the Web in an automated manner, and 
second, a distributed application that utilises Web protocols for formatting and passing data. 

Ui'jVig The Toolkit To Process Web-based Data 

The Web is a goldmine of smiic and dynamic data that Ukes unlimited hours to extract small morsels of usefiil 
information. Being able to automate this extraaion is a valuable commodity - one supplied by wcbMethod's Web 
Automation Toolkit. Tlte toolkit Is 100% Java (currently under testing for the 100% Pure Java logo) application 
that reads in multiple document types (such as text, HTML, and XML) and maps them into webMeihod's 
document object model (DOM). A DOM assigns various parts of a Web page to variables that can be used for 
programmatic access. For example, webMeihod's DOM provides a way to reference the page title, cells in a table, 
and form fields, webMethod's is working closely with the WjCort the definition of a standard document object 
model for the Web, which is currently a working group within the W3C. 

The DOM mapping is represented using wcbMcthod's XML-based WIDL. TTiis is an ASCU description thai 
defines the inputs 10 a Web application and maps the relumed data set to inremal variables. Obviously, mapping 
data only to absolute locations on the Web page would provide limited utility in face of the Wisb's constoni 
cosn^ctic makeovers. WIDL offers a number of methods for extracting data including ranges (based upon row and 
column positions), regular expression masks (locate a siring diat matches a partem), and a straightforward texi 
stitam of the emire page. 
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WIDL also allows for inclusion of certain logical operations over ihc returned data. For example, a timeout or 
"server busy" message might require a retry. CondHions allow detennination of success or failure of an 
adcmptcd retrieval as well as dcfuving an action for each. 

Once the WIDL is defined for a particular Web page, or site, it can be used to generate executable code. 
webMcthods generates bindings for four different programming languages: C++, Visual Basic Javascript (wiA 
Java), or Java, the Toolkit also supports output for use with Micfosoft Excel and Sybase Pow^buildcr. Tbis 
code handles accessing die remote site, supplying the input and rapping the output to a set of variables inside 
of the application, Basu:alfy, this eliminaies most cfthe tedious programming wrk associated with buiiding 
distributed applications. 

The Java/Javascript capability was tested by NCFocua' Labs to awtomate r«rievinB elcctroaic mail torn a P0P3 
server using our CGM>ased P0P3 reader. Total time to build the application was one hour. 


Building Distributed Object Applications With The Toolkit 

Using XML. HTML, and HTTP for building distributed applications is quickly gaining support by the 
development communhy. Instead of defining rigid C++ applications that simply make remote method calls, 
these protocols allow for the creation of dynamic objects, ^ dynamic object U one that can change during its 
lifetime, thus creating new attributes. If data are viewed as reusable entities, it is very expensive to fii^t have to 
copy a piece of data to enhance it XML and HTML both offer grammars that can define an encapsulated unit 
of data, but can aiso add and subtract data without ^'breaking" their receivets. 

This capability can be extended directly into applications bypassing the Web server and die Web browser. That 
is, Hypertext Transfer Piotocol (HTTP) can be used to "POST' and "^EV data (rooi a remote application. 
Consequently, the remote application can urilize XML and HTML to describe the passed data, 

WIDU and the Web Automation Toolkit generate the interfece and code for passing data between two 
applications using HTTP Primarily this will be of interest to organizations that have been "Web-iaing" their 
existing base of applications. And most lilcely these applications will utili2£ a Web server as a medium to 
transfer the data to the application via one of the popular communications gateway protocols (NSAPl. IS API. 
server-side Java, or CGI). Still, there are benefits to designinfi applications to work in this way: 

The application is extremely dynamic. Any data available inside of a HTTP stream is available for 
incorporation into a client application. 

J\\t receiving component of the application is very modular. It can work as a CGI process or embed its own 
HTTP receiver and use The Toolkit generated code to parse the HTMU/XML into values. 

HTTP provides an access mechanism to data stored in a diversity of data formats. Data stores that provide an 
HTTP interface all allow data reuieval in a consistent manner. This greatly reduces efforts across a large 
number of platforms. - 

webMethods Future Direction 

Like NC.Focus, webMethods agrees that server-side Java is a much richer and stronger environment for 
application development. Relative to this fact webMethods is ensuring that foture versions, starting with ihe 
soon to be released version 2. 1, will ease development of server applications as well as client applications. 

The concept of the Weblet is primarily used as a client for accessing a Web Automaibn Server and relieving data 
using a WIDL mapping. Future versions of the Web Automation Toolkit will support development of Servlets (not 

Ffinttd as b frottt the November 1997 JVC focus Monthiy Builetin .http://www.ncfoCus.com 
Copyright O 1997 NC.Focus. All Rights Reserved. P^^e 6 


Received from<202 293 7860>at 4/2/0311:37:53 AM [Eastern 



ftPR-02-2003 11:32 


SUGHRUE mON 


202 293 7860 


P. 15 


to be con&iscd with the Sun spcciftcation for wcb-server pfoccsscsx which wiU allow for both automated retrieval 
of data, bur also automaud updating of that data as it changes. Solid examples of Ais ftmcdonaliQf can be found on 
wcbMcthod's web site (http'iA«^.webmethoda.com/dfiraos/N«ws/mdfiX,html for one). 


Web Automation Toolkit is an excellent method of developing distributed applications that use HTTP as a 
transport and HTML or XML as a data fonnat In addition. The Toolkit facilitates extracting data from the 
Web in a logical manner without an expensive development effort 

Many existing corporate applications have not been converted for use with the Internet/Intranet. Processing 
cannot be embedded completely into the client appiicaiion, dius requires a server process running either 
locally or remote. 
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